Background: Women are more likely to develop cancer in the left breast than the right. Such laterality may influence subsequent management, especially in elderly patients with heart disease who may require radiation therapy. The purpose of this study was to explore possible factors for such cancer laterality. Methods: In this work, clinical data for consecutive patients with histologically confirmed breast cancer were reviewed, with emphasis on clinical presentation and family history. Results: Between 2005 and 2012, 687 patients with breast cancer were seen. Two women with incomplete data and eleven men were excluded. In total, 343 (50.9%) patients presented with left breast cancer, 311 (46.1%) with right breast cancer, and 20 (3.0%) with simultaneous bilateral malignancy. There were no significant differences between the three groups, especially in regards to clinical presentation and tumor characteristics. A total of 622 (92.3%) patients had unilateral primary, 20 (3.0%) had simultaneous bilateral, and 32 (4.7%) had metachronous primary breast cancer with subsequent contralateral breast cancer after 7.5-236 months. The worst 10-year survival was for bilateral simultaneous (18%) compared with unilateral (28%) and metachronous primaries (90%). There were no differences in survival in relation to breast cancer laterality, handedness, and presence or absence of a family history of cancer. There were significant similarities between patients and first-degree relatives in regards to breast cancer laterality, namely same breast (30/66, 45.5%), opposite breast (9/66, 13.6%), and bilateral cancer (27/66, 40.9, P=0.01163). This was more evident among patients and their sisters (17/32, 53.1%) or mothers (11/27, 40.7%, P=0.0689). There were also close similarities in relation to age at initial diagnosis of cancer for patients and their first-degree relatives for age differences of #5 years (48/166, 28.9%), 6-10 years (34/166, 20.5%), and .11 years (84/166, 50.6%, P=0.12065). Conclusion: High similarities between patients and their first-degree relatives in regards to cancer laterality and possibly age at initial diagnosis of cancer may suggest an underlying inherited genetic predisposition.
Introduction
It has been consistently documented that women are somewhat more likely to be diagnosed with left breast cancer than right. 1, 2 Although the excess of left-sided tumors is not large and does not impact overall survival, 3 it may influence subsequent management, especially in elderly patients with ischemic heart disease. For cases with leftsided implantable devices, such as a pacemaker or defibrillator, that require radiation therapy to the left breast, the implantable devices need to be relocated to the right side 192 amer prior to initiation of radiation therapy. Radiation therapy to the left breast needs to be closely monitored for the risk of long-term post-radiation cardiovascular complications, such as coronary artery occlusion and cerebrovascular thrombosis. Furthermore, the consistency of such an observation in numerous previous publications argues against it being coincidental, and thus may reflect etiological factors not yet recognized or understood.
Interest in the laterality of breast cancer was initially expressed 75 years ago by von Fellenberg, 4 who found a greater frequency of involvement of the left breast following a review of 986 cases identified by the Swiss Cancer Census for the years [1933] [1934] [1935] . Although the left predominance has since been repeatedly noted, no satisfactory explanation has been provided. 1 The present study assesses laterality in a cohort of consecutive patients with breast cancer and explores the factors that may have contributed to such an observation.
Materials and methods

Data collection and grouping
The medical records of breast cancer patients previously seen and closely followed by the author were retrospectively reviewed, with special emphasis on clinical presentation, tumor characteristics, family history, and subsequent survival. The study included all consecutive adult patients with histologically confirmed breast cancer, either invasive or carcinoma in situ. All data collected were deidentified to comply with the Health Information Protection Act. The study was approved by the institutional review board at St Rita's Medical Center.
Patient age was estimated based on that at the time of the initial diagnosis of cancer. Elderly patients were defined as being aged $65 years. Ethnic background was categorized as Caucasian, Native American Indian (from both parents), African American, or others. Smoking status was categorized as smoker and nonsmoker. Body mass index (kg/m 2 ) was categorized as underweight (,18.4) , normal (18.5-24.9) , or overweight (.25). Patients were questioned about any previous history of thromboembolic events, and closely followed for such a possibility. Patients were asked about their handedness. For simplicity, left-handed and ambidextrous individuals were collectively referred to as non-right-handed persons.
Primary tumor laterality was classified as left side, right side, or bilateral. Tumor blocks for each case were studied using immunohistochemical staining for estrogen and progesterone receptors and human epidermal growth factor receptor 2 (HER2/neu) scoring or the fluorescent in situ hybridization technique, using established methods. Because of the small number of events, hormone receptor status was classified as a two-level variable, namely estrogen receptor-positive and/or progesterone receptor-positive, and both estrogen receptor-negative and progesterone receptornegative. Presence or absence of lymphovascular invasion was determined in some patients. Stage of disease was defined according to the American Joint Committee of Cancer Staging Classification (Seventh Edition, 2010). 5 Multiple cancers were defined as two or more primary cancers occurring in an individual that were not an extension, recurrence, or metastasis. Based on the chronology of presentation, they were categorized as synchronous or metachronous primaries. Synchronous primaries were defined as malignancies presenting within 6 months of diagnosis of the index tumor (initial malignancy). This includes simultaneous primaries that were diagnosed at the same time during the staging workup of the first malignancy. Metachronous primaries were considered to be those presenting more than 6 months following the diagnosis of the index tumor. All patients with simultaneous bilateral breast cancer were considered to have a single primary if they shared the same histological diagnosis. For patients with multiple malignancies, the date of the first primary diagnosis was considered the date of initial cancer diagnosis.
Patients were questioned about their family history of cancer, and in particular, the occurrence of breast or ovarian cancers among their first-degree relatives (biological mother, father, sister, brother, son, and daughters) and second-degree relatives (paternal or maternal uncles, aunts, grandmother, and grandfather). They were also asked to provide information regarding the type of cancer, age at initial diagnosis, tumor laterality, and any other hereditary disorders. All patients were treated according to standard guidelines adopted from the recommendations published by the National Comprehensive Cancer Network. Follow-up times were calculated from the date of the initial clinic visit until the earliest event of interest, ie, death or the last date of contact as of the end of December 2012, and were expressed in months. Overall survival was calculated from the date of the initial histological diagnosis of cancer until the day of death or if the patient was confirmed to be alive by the end of December 2012, and was measured in years.
statistical methods
Differences between categorical groups were tested using Pearson's chi-squared test. For data with small numbers, Fisher's exact test was used. Analysis of variance was used to analyze the differences between means of continuous variables, such as age in years, and expressed as the mean ± standard deviation. The chi-squared test was used to examine the relationship between qualitative variables. Factors influencing survival were estimated by Kaplan-Meier survival analysis, and the log-rank test was used to compare the distribution of survival between groups. In all analyses, a two-sided P-value less than 0.05 was considered to be statistically significant. Missing data were deleted from the analysis. The statistical analysis was conducted using Statistica version 10 software (Stat Soft Inc., Tulsa, OK, USA).
Results
The study included all consecutive patients with breast cancer, ie, 676 women and eleven men, with an age range of 22-96 (median 58.3) years, initially seen or subsequently followed by the author between January 2005 and December 2012. Two patients with inadequate information and all eleven male patients were excluded from the analysis. The remaining 674 women with breast cancer form the basis of the study.
Clinical presentation and tumor characteristics
Most patients (622, 92.3%) had unilateral primary breast cancer, mainly as a single primary (534 cases, 79.2%) or in association with other primary cancers, either concurrently or sequentially (88, 13.1%). Twenty women (2.9%) had simultaneous bilateral breast cancer; and 32 (4.7%) had metachronous bilateral breast cancer, with the second contralateral breast cancer diagnosed after a mean duration of 90 months. Median age at initial diagnosis of unilateral, simultaneous bilateral, or metachronous first primary cancer was 58.2, 61.6, and 57.4 years, respectively. Among 442 patients with unilateral primary cancer, 232 (52.5%) had the tumor at the upper outer quadrant, 74 (16.7%) at the upper inner quadrant, 31 (7.0%) at a central location, 30 (6.8%) at the lower inner quadrant, 27 (6.1%) at the lower outer quadrant, and 48 (10.9%) in between quadrants. This distribution was not significantly different in relation to tumor laterality or family history.
Twenty-one patients were tested for the breast cancer susceptibility (BRCA-I/II) gene mutation. One was found to have BRCA-I and four were found to have BRCA-II gene mutations, while the rest were negative for both tumor genes. Most patients (640, 95.0%) had invasive breast cancer while 34 (5.0%) had ductal or lobular carcinoma in situ. 
laterality of breast cancer
Demographic data on patients with breast cancer according to disease laterality are shown in Table 1 . A relative excess incidence of left over right breast cancer was noted in all age groups, except those under 30 years, over 90 years, and 50-59 years ( Figure 1) . In all 654 patients initially presenting with unilateral breast cancer, left side predominance persisted, even after exclusion of 45 patients with lobular adenocarcinoma (remaining 612 patients, 52.5% on left side), exclusion of 34 cases of ductal or lobular carcinoma in situ (remaining 620 patients, 52.9% on left side), and inclusion of male patients with breast cancer (eleven patients, 54.5% on left side), and patients with triple-negative breast cancer (89 cases, 58.4% on the left side). Left side predominance was also noted in patients of Caucasian and African American ancestry. However, the differences were not statistically significant (Table 1 ). There were no significant differences between left-sided versus right-sided 
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Breast cancer laterality breast cancers, especially in regards to clinical presentation or tumor characteristics (Table 1) . When bilateral breast cancer was compared with unilateral left-sided or right-sided neoplasms, patients with synchronous bilateral breast cancer usually had multicentric malignancies of a lower grade, and usually presented in earlier stages of the disease (Table 1) . For the 32 patients with metachronous breast cancer, the disease first occurred more often in the left breast (19 patients, 59 .4%), compared with the right breast (13 cases, 40.6%). Subsequent breast primary was in the contralateral breast. In the 20 patients with simultaneous bilateral breast cancers, eleven (55%) had more advanced disease on the right side, eight (40%) on the left side, and one was relatively equal in sizes at both sides.
Demographic data on unilateral and bilateral breast cancers are shown in Table 2 . Patients with metachronous breast cancer were relatively younger in age at initial presentation, tended to have multiple neoplasms that were multicentric in nature, initially detected at an earlier stage of disease, and a strong family history of breast cancer compared with those having unilateral or simultaneous bilateral breast cancers (Table 2) .
Family history and breast cancer laterality
The clinical presentation of patients with and without a family history of breast cancer is shown in Table 3 . Patients with a family history of breast cancer were usually younger in age, with no apparent clinical evidence of atherosclerosis, and had a higher tendency to develop bilateral breast cancer especially of the metachronous type (Table 2) . Among the eleven patients with male breast cancer, one had a family history of breast cancer, namely an uncle.
When breast cancer laterality was compared between patients and their relatives, there was concordance between both groups in 45.5% of first-degree relatives and 17.7% among second-degree relatives, compared with a discordance rate of 13.6% and 29.4%, respectively (P=0.01163, Table 4 ). When patients with bilateral breast cancer were excluded, the statistical differences reached a higher level (P=0.00711). Such concordance in relation to breast cancer laterality was strongest among patients and their sisters (53.1%) and between patients and their mothers (40.7%). However, due to their small numbers, the differences were not statistically significant (Table 4) .
When the age at initial cancer diagnosis was compared between patients and their relatives, there was concordance between the two groups in 27.6% of cases for differences in age of 5 years or less (Table 5 ). Among first-degree relatives, 14 (8.4%) developed breast cancer at the same age as the patient, and 34 (20.4%) within 3 years either side of the patient's age. This concordance was very noticeable among patients' sisters and mothers. However, due to their small numbers, the differences were not statistically significant (Table 5) .
impact on survival
There was no statistically significant difference in survival between patients with left or right breast cancers (Figure 2) , those with or without a family history of cancer (Figure 3 ), or in relation to handedness (P=0.9198). Patients with simultaneous bilateral breast cancer fared worse compared with those with left-sided or right-sided breast cancers (Table 1) . They also fared worse compared with those having metachronous bilateral breast cancers, but had similar survival to those with unilateral breast cancer ( Table 2 and Figure 4 ). The best survival was noted for patients with metachronous bilateral breast cancer, ie, 90% at 10 years compared with 28% for unilateral breast cancer and 18% for simultaneous bilateral breast cancer (Table 2 and Figure 4 ). This survival advantage persists even if one limits the study to patients initially diagnosed between 2005 and 2012 (P=0.03503).
Discussion human development and asymmetry
Humans, like other vertebrates, show an apparent bilateral symmetry in paired morphological traits, such as ear size, digit length, and breast volume. However, perfect symmetry is disturbed by several intrinsic and extrinsic factors, particularly during fetal development. Paired organs may differ in their tissue volume, structure, position, arterial and venous supply, and lymphatic drainage, as well as their physiological relationship to other organs. 6 Bilateral asymmetry of the brain is well known, and connected to behavioral factors such as handedness and complex sociological phenomena. Autopsy data showed a different left-right organ size ratio of 0.87 for the lungs and 0.87 for the testes, reflecting larger sizes on the right. 6 Laterality, which is tightly controlled during fetal development, may also affect the spatial occurrence of disease. Determination of left-sided and right-sided organ sites takes place before and during gastrulation. Its failure results in heterotaxia, with congenital laterality disorders characterized by left-right displacement of organs. 7 Several secreted and membrane-bound growth factors such as Nodal, Lefty, fibroblast growth factor (FGF), heparin-binding epidermoid growth factor (HB-EGF), and hepatocyte growth factor (HGF) as well as transcription factors such as pituitary homeobox 2 (Pitx2) and Forkhead box A2 (Foxa2) may act as molecular controllers of left-right asymmetry. They may also contribute to development of cancer.
laterality in cancer
Earlier studies have reported right-sided lateralization for different organ cancers except for breast cancer and malignant melanoma. 7 In a large study of a UK cohort involving about one quarter of a million cancer patients, the incidence of can- Notes: *Statistically significant differences between the two groups; **statistically significant differences between the three groups (using Fisher's exact test); ¥ either side of breast cancer laterality for close relatives of patients with bilateral breast cancer. all relatives with bilateral breast cancers were excluded from the analysis. Note: *Statistically significant differences between the three groups (using Fisher's exact test).
cer differed significantly by laterality at all sites studied. The incidence ratio (left to right) was 0.88 for lung cancer, 0.87 for testicular cancer, 0.99 for ovarian germ cell tumors, 0.96 for male kidney cancer, and 0.94 for female kidney cancers. The same ratio was 1.07 for breast cancer. 6 A relative excess incidence of left over right breast cancer has been well documented in the literature, with the left to right side ratio ranging from 1.05 to 1.26. 2, 6, 8 A detailed analysis of over 250,000 breast cancer cases from the Surveillance, Epidemiology, and End Results program in the USA between 1973 and 1992 confirmed the results from other studies. There was an overall 5% excess of left-sided breast cancer in women over 45 years. The excess occurred for all races, stage of disease at presentation, and for invasive cancer; furthermore, this excess increases with age. There was no excess of left-sided laterality in men. 8 In another study from Sweden of 84,619 patients with breast cancer seen between 1970 and 1989, the left to right ratio was 1.07 for women aged 45 years and above, with left-sided predominance reported for both invasive and in situ cancers and in men and women, which was much higher in the older age groups. 2 Other studies based on selected populations have failed to find a significant excess of left-sided breast cancer. 9, 10 Controversy exists over whether the excess of left-sided breast cancer, as suggested by some authors, is confined to women older than 45 years of age 2, 8 or for all ages. 9 However, because the excess risk of cancer in the left breast is small, a large number of cases are necessary to meaningfully evaluate laterality in population subgroups. 9 In the present study, breast cancer was noted to be predominantly on the left side, with a left to right ratio of 1.1, and such laterality was noted at all ages except for patients aged 50-59 years, and for those younger than 30 years or older than 90 years. However, the number of patients at the extremes of age was relatively low. Hence, the outcome was not statistically significant.
Unilateral and bilateral breast cancers
The breast is a paired organ, so hormonal, environmental, and genetic factors are likely to affect the breast over time. Therefore, bilateral breast cancer is not uncommon. This was much more noticeable in patients with hereditary disorders. Women who carry a germline mutation in either the BRCA-I or BRCA-II genes face a high risk of developing contralateral breast cancer. The actual risk varies from 29.5% to 40% at 10 years.
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In general, the prevalence of simultaneous (synchronous) bilateral breast cancer was 0.8%-2.9%. 12, 13 Approximately 5%-10% of women treated for breast cancer subsequently developed cancer in the contralateral breast, with an annual risk of 0.6% and a cumulative rate that increased from 5.6% at 10 years to 9.9% at 15 years of follow-up. 12, 14 Usually such patients presented at a younger age, with a small sized tumor, low-grade histology, lymph node-negative malignancy, at an earlier stage of disease, were more likely to have lobular histology but no angiolymphatic invasion, commonly had a strong family history in first-degree relatives, and lived long enough to experience bilateral disease. 12 Similar results were observed in the present study. Patients with metachronous breast cancer were relatively younger in age, tended to have multiple neoplasms that were multicentric in nature, were at an earlier stage of disease, had a strong family history of breast cancer in comparison with those having unilateral or synchronous bilateral breast cancer, and had the best survival. These characteristics suggest a possible genetic predisposition. 
Management of breast cancer and laterality
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amer recurrence in the breast, women with left-sided breast cancer treated with radiation therapy were at greater risk of late development of cardiovascular complications, including myocardial infarction and stroke, secondary to radiation exposure in the heart and carotid region. This has led to a higher mortality rate, especially in patients with left-sided breast cancer and pre-existing ischemic heart disease (27%) compared with the right side (9%). 15, 16 With the introduction of modern radiation therapy techniques, the estimated risk has gradually dropped and become nearly negligible. 15 Nevertheless, in a study of 961 patients with early stage I/II disease treated with radiation, there was a higher incidence of cardiac stress abnormalities (59%) with partial occlusion of the left anterior descending coronary artery (70%) on cardiac catheterization in patients with left-sided malignancy, compared with 8% and 62%, respectively, for right breast cancer. 17 
Breast cancer laterality and survival
The prognosis of breast cancer has improved, with " curative" 10-year survival rates of about 70% in most Western populations. 18 Patients with simultaneous bilateral breast malignancies have the worst survival, compared with those having unilateral disease. This generally poor prognosis gradually diminishes as the interval between the two breast primaries increases. Survival is the best for metachronous bilateral cancer, especially when the interval between first and second malignancy exceeds 5 years. 19 In the present analysis, the 5-year survival for all patients was 56%. The worst survival was for patients with simultaneous bilateral breast cancer (5-year survival of 30% versus 55% for unilateral breast cancer and 97% for metachronous bilateral breast cancer). There was no impact of family history or cancer laterality on subsequent breast cancer survival.
Possible explanation for breast cancer laterality
Several investigators have raised the possibility of detection bias as an explanation for the predominance of left-sided breast cancer. The vast majority of women are right-handed, so it might be easier to detect a palpable lump in the left breast compared with the right. 1 However, a large, population-based, case-control study found that left-handed women were at greater risk than right-handed women of developing breast cancer in either breast, and failed to find any association between handedness and breast cancer laterality. 9, 10 Two case studies 1, 2 reported that nulliparous women younger than 45 years of age with breast cancer did not show a left-sided predominance, and a large population-based study reported that left-sided predominance increased with age at diagnosis and was of borderline significance in women younger than 55 years of age. 8, 9 In the present analysis, age and ethnicity were unrelated to breast cancer laterality.
Several reports have shown left breast size to be somewhat larger than the right, and therefore to have more tissue at risk of cancer. 1, 2, 9 Fluctuations in breast size have been documented under normal physiological conditions in adult women, particularly during menses, pregnancy, and lactation, at which time asymmetric breast enlargement is frequently encountered. 1 In a study of breast asymmetry in women, as measured on mammography, the left breast was noted to be larger than the right in 55% of healthy women. 1 Breast hypertrophy and development of breast cancer were reported to be more common on the left side. 20 Breast asymmetry was also found to be greater in healthy women who subsequently developed breast cancer compared with those who did not develop breast malignancies. 21 It has even been suggested that in individuals with a strong family history of breast cancer, any evidence of fluctuating bilateral breast asymmetry as seen on screening mammography may predict a risk of developing breast cancer. 21 However, other studies have failed to find a correlation between breast size and cancer risk. 9, 22 In the present analysis, breast size or fluctuating bilateral breast asymmetry was not tested in relation to breast cancer laterality.
Breast feeding patterns have been considered as a possible explanation of breast cancer laterality. 23 Lactation seems to have a modest protective effect on breast cancer. In a previous study of women in the Tanka or "boat" population of Hong Kong, who nurse their infants from one breast only, 27 (79%) of 34 women with postmenopausally diagnosed breast cancer had tumors in the unused breast. 24 It has been postulated that since right-handedness is more common in women, most mothers would use the left arm to support the baby they are feeding, and hence the left breast is used more often in lactation. However, making this assumption, the left breast should be afforded better protection against cancer, and not an increased incidence. 7 Further, a predominance of left-sided breast cancer has also been reported in men. 7 About 90% of the population is right-handed, and 97% of right-handed persons develop speech, language processing, and logic in the left hemisphere, the so-called " dominant" hemisphere. In contrast, the dominant hemisphere is located on the right side in 40%-50% of left-handed and ambidextrous individuals. 25 Left-handedness is a surrogate for atypical ("reversed") brain asymmetry, reflecting, among 
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Breast cancer laterality other potential causes, intrauterine exposure to steroid hormones. 26 Left-handedness has also been linked to other disorders, such as impaired cellular immunity, chromosomal abnormalities, and breast cancer at a relatively young age. 27 Several previous studies have suggested that handedness was related 10 or inversely related 28 to breast cancer risk. Other studies have also evaluated handedness in relation to breast tumor laterality; their results, although inconclusive, suggest a correlation between left-handedness and tumors of the left breast. 10 As personal handedness depends on various social, environmental, and developmental factors, normal or reversed brain asymmetry may be much more accurate in defining any developmental changes in relation to subsequent development of cancer. Indeed, radiological methods have shown that breast cancer subjects have a remarkably increased prevalence of reversed brain asymmetry compared with controls (49% versus 18%, respectively). Such studies support the hormone hypothesis for the etiology of breast cancer. 25 Events in the prenatal and perinatal years could have an important bearing on carcinogenesis in the breast. 20, 29 Increased exposure of the female fetus to androgens would reduce the risk of developing breast cancer, while increased estrogen exposure would instead augment the risk of breast cancer, 29 and possibly cerebral asymmetry. It has been previously suggested that the pattern of cerebral asymmetry and breast cancer risk may both be influenced by genes at chromosome locus 11q22-23. 10, 30 In the present study, breast cancer laterality was not related to handedness. However, the pattern of brain asymmetry in relation to breast cancer laterality was not tested.
A family history of breast cancer is an important risk factor for development of the disease. A family history has been associated with 2-3-fold increase in the risk of invasive as well as in situ breast cancer. 31, 32 Individuals with multiple first-degree family members diagnosed with ovarian cancer or breast cancer, particularly at a young age, are at even greater risk. 31 This was evident in a study of 69 motherdaughter and sister-sister cases in London which reported a strong tendency toward concordance in sisters and a less strong but similar tendency in mothers and daughters. 33 On the other hand, a study of 38 sister-sister cases at the University of Minnesota hospitals found no concordance regarding the side affected. 24 In the present study, patients with a family history of breast cancer were usually younger in age, and were more likely to develop bilateral breast cancer, especially the metachronous type. There was a strong concordance between patients and their first-degree relatives in relation to breast cancer laterality, and this was highest between patients and their sisters (53.1%), as well as between patients and their mothers (40.7%). Furthermore, nearly one fifth of patients developed breast cancer at a similar age to their first-degree relatives (within 5 years), especially their sisters.
According to twin studies, most of the familial aggregation is explained by inherited susceptibility. 24 It seems likely that there is a genetically influenced predisposition to breast cancer in the relatives of affected women. 24 An association has been reported between inherited breast cancer and pathogenic alleles of genes involved in pathways critical for genomic integrity. 34 Mutation in the high-penetrant genes BRCA-I and BRCA-II account for only 20%-25% of this inherited susceptibility. 24 Other genes, such as the p53 family of genes and phosphatase and tensin homologue (PTEN) confer a very high breast cancer risk associated with rare cancer syndromes. Mutation in checkpoint kinase 2 (CHEK2), ataxia telangiectasia mutated (ATM), Nijmegen breakage syndrome 1 (NBS1), RAD50, BRCA1-interacting protein 1 (BRIP1), and Partner and Localizer of BRCA2 (PALB2) are associated with at least a doubling of breast cancer risk. 34 Other genetic variation with low-penetrance genes may substantially dictate breast cancer susceptibility. 32 For example, the ADP-ribosylation factor-like tumor suppressor gene (ARLTS1), which is a member of the ADP-ribosylation factor family, has recently been identified as a tumor suppressor gene, playing a major role in provoking the attenuation of apoptotic functions. It is located on chromosome 13q14.3, a region frequently deleted in chronic lymphocytic leukemia and breast cancer. The ARLTS1 Trp149Stop gene mutation has been shown to predispose to general and high-risk familial breast cancers and to increase the risk of bilateral breast cancer. It is detected significantly more frequently in women from high-risk families than in controls. 32 
study limitations
Being a retrospective analysis, this study has several limitations. The absolute number of patients was relatively small, so small differences, such as for the relationship between age and cancer laterality, were not statistically apparent. Incomplete information regarding family history in many patients may cast doubt on the validity of the conclusion reached. Such incomplete information was related to poor communication between some patients and their relatives, and inability to remember the relevant details concerning family members who died many years earlier. 
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amer patients seen and followed closely in a single practice, ie, a real-world situation that offers a representative picture of cancer patients in general. Detailed family history was obtained by direct questioning of patients and their family members by the physician, aiming for detailed and accurate information. Extensive information regarding clinical presentation and tumor characteristics was investigated to identify possible factors that could explain clinical observations of laterality in breast cancer patients.
Conclusion
In this study, there was a preponderance of left-sided breast cancer in the patients seen, with a left to right ratio of 1.1. There were no significant differences between the two sides, particularly in regard to clinical presentation, tumor characteristics, or survival. However, when patients were compared with their first-degree relatives, there were significant similarities in cancer laterality, especially between patients and their sisters and mothers. There was also some evidence suggesting similarity for age at initial diagnosis of cancer.
It is possible that individuals with a strong family history of breast cancer are carriers of several inherited genetic mutations, which put them at greater risk of breast cancer. The risk is highest in carriers of high-penetrance genes such as BRCA-I/II or numerous low-penetrance genes, such as those listed above and possibly others. Inheritance of other genes may also contribute to the development of spatial laterality, with or without cerebral asymmetry, before and during gastrulation. Inherited genetic susceptibility with hormonal exposure during gastrulation may lead to initiation of breast cancer in utero. After many years of development, growth, and progression, breast cancer may subsequently present at a relatively similar age and with the same cancer laterality. Obviously, such a hypothesis needs further study to confirm or refute its validity. If confirmed, it may have a major impact with regard to earlier diagnosis of breast cancer and its subsequent management.
